Mesenchymal stem cells rescue Purkinje cells and improve motor functions in a mouse model of cerebellar ataxia.
Mesenchymal stem cells have been proven to be potentially effective in the treatment of a large variety of diseases, including neurodegenerative disorders. Of these, cerebellar ataxia is a group of disorders characterized by the degeneration of the cerebellum, particularly the Purkinje cells, responsible for motor coordination and control of the motor functions. To analyze the possibility of using bone marrow-derived mesenchymal stem cells in treating ataxia, we transplanted these cells in the cerebellum of newborn Lurcher mutant mice, a very aggressive mouse model characterized by the selective early post-natal death of Purkinje cells in the cerebellum. Two months after the surgical procedure, the treated mice presented significant improvements in the motor behavior tests performed. Histological analysis of the cerebellum indicated that the donor cells had migrated throughout the cerebellum, as well as a significant increase in the number of Purkinje cells. Many grafted stem cells were located adjacent to the Purkinje cell layer, and expressed BDNF, NT-3 or GDNF, neurotrophic factors implicated in Purkinje cell survival. Also, a small percentage of the grafted stem cells had fused with Purkinje cells. Thus, we have shown that mesenchymal stem cells are capable of integrating into the central nervous system, migrate towards the areas where neurodegenerative processes are occurring, and rescue the degenerating cells through cell trophic effects. This is an adequate and feasible model that could be translated into a therapeutic approach for clinical assays in neurodegenerative diseases.